Selectively increasing inducible heat shock protein 70 via TAT-protein transduction protects neurons from nitrosative stress and excitotoxicity.
Induction of heat shock protein 70 (Hsp70) via sublethal stress protects neurons from subsequent lethal injuries. Here we show that specific and efficient intracellular transduction of Hsp70 can be achieved utilizing an 11 amino acid leading sequence from human immunodeficiency virus (TAT-Hsp70) in primary neuronal cultures. Western blot and immunohistochemistry demonstrated intracellular accumulation of Hsp70 in insoluble protein fractions and mitochondrial compartments. We then examined the effects of Hsp70 overexpression using TAT-Hsp70 in models of nitrosative and excitotoxic neuronal death in vitro. Neurons were pre-incubated with 300 nM TAT-Hsp 70 overnight, then exposed to either peroxynitrite (ONOO-) or glutamate. TAT-Hsp70 maintained cellular respiration, inhibited extracellular lactate dehydrogenase release, and/or reduced cell death assessed by flow cytometry vs. vehicle, wild-type Hsp70, and TAT-beta-galactosidase controls. Hsp70 transduction using a TAT fusion protein is an effective method to selectively increase Hsp70 in neurons and is sufficient to provide neuroprotection from nitrosative stress and excitotoxicity. Further study is needed to confirm whether TAT-Hsp70 is protective in in vivo models of brain injury.